Condensation dynamics of the L-Pro-L-Phe and L-Hyp-L-Phe binary mixtures in solution.
We employ the achiral liquid chromatography with diode array, evaporative light scattering and mass spectrometric detection (HPLC-DAD, HPLC-ELSD and LC-MS) to assess structural instability (understood as spontaneous oscillatory chiral conversion and spontaneous oscillatory condensation) of the two pairs of amino acids, L-proline-L-phenylalanine (L-Pro-L-Phe) and L-hydroxyproline-L-phenylalanine (L-Hyp-L-Phe), in aqueous acetonitrile. In our earlier studies, we managed to demonstrate that single amino acids in aqueous and non-aqueous solutions undergo spontaneous oscillatory chiral conversion and oscillatory condensation. We also investigated condensation in the binary L-Pro-L-Hyp mixture in aqueous solution, and proposed a theoretical model to explain the specific dynamics of this process, which involves mutual catalytic effects of the two amino acids. In this study, we demonstrate oscillatory instability with the other two amino acid pairs in the organic-aqueous solution and reflect on the dynamics of condensation in the investigated cases. The choice of L-Pro and L-Hyp is due to their important role as building blocks of collagen, which is omnipresent in the connective tissues of mammals, and largely responsible for tissue architecture and strength. L-Phe is one of the 20 exogenous amino acids and is a building block of the majority of naturally occurring proteins.